How Useful Is Peritoneal Lavage Amylase? by Meyer, Eugene & Gruenberg, James C.
Henry Ford Hospital Medical Journal 
Volume 31 Number 1 Article 10 
3-1983 
How Useful Is Peritoneal Lavage Amylase? 
Eugene Meyer 
James C. Gruenberg 
Follow this and additional works at: https://scholarlycommons.henryford.com/hfhmedjournal 
 Part of the Life Sciences Commons, Medical Specialties Commons, and the Public Health Commons 
Recommended Citation 
Meyer, Eugene and Gruenberg, James C. (1983) "How Useful Is Peritoneal Lavage Amylase?," Henry Ford 
Hospital Medical Journal : Vol. 31 : No. 1 , 40-42. 
Available at: https://scholarlycommons.henryford.com/hfhmedjournal/vol31/iss1/10 
This Article is brought to you for free and open access by Henry Ford Health System Scholarly Commons. It has 
been accepted for inclusion in Henry Ford Hospital Medical Journal by an authorized editor of Henry Ford Health 
System Scholarly Commons. 
Henry Ford Hosp Med J 
Vol 31, No 1,1983 
Clinical Reports 
How Useful Is Peritoneal Lavage Amylase? 
Eugene Meyer, M D * and James C. Gruenberg, MD" 
Prospectively for 23 months, 289 patients with penetrat-
ing and 317 patients with blunt trauma to the lower chest 
and/or abdomen had amylase determinations in the 
peritoneal lavage as part of their initial evaluation. In 
nine (1.5%o) of the 606 patients, the amylase in the lavage 
was higher than normal serum values and, when ele-
vated, it identified intra-abdominal injury. Intra-
abdominal injuries usually involved a hollow viscus 
injury—either isolated or combined with solid organ 
injuries—rather than pancreatic injury. 
Although elevation ofthe lavage amylase was a reUable 
indication of intra-abdominal injury in this series, 
we feel that routine use of this test ought to be aban-
doned because the lavage fluid content of red or white 
blood cells, or both, was also elevated in all but one 
patient (1/606). 
I n 1967, Root, Keizer,and Perry (1) reported clinical and 
experimental data which suggested that lavage amylase 
might be helpful in improving the value of peritoneal 
lavage in the evaluation of the trauma patient. The 
attractiveness of determining amylase activity was 
enhanced by its relative simplicity, widespread availabil-
ity, and potential to determine early injury to the pan-
creas, an organ diff icult to evaluate wi thout laparotomy. 
Consequently, many authors have recommended that 
an elevated amylase in the peritoneal lavage should be 
one criterion for a positive lavage. 
The usefulness o f the peritoneal lavage amylase remains 
uncertain because few series report data supporting its 
use or comparing it with other available tests (2,3). This 
report reviews the significance of the peritoneal lavage 
amylase in the initial diagnosticevaluation of 606 patients 
sustaining blunt or penetrating trauma to the lower 
chest and/or abdomen. 
Materials and Methods 
The prospective evaluation on the use of peritoneal 
lavage for 23 months by the Division of Trauma and 
Emergency Surgery at Henry Ford Hospital has been 
reported previously (4). Of 709 patients, 63 were identi-
f ied as positive on the basis of retrieval of more than 
20 ccs of nonclott ing blood. For an additional 30 patients, 
lavage amylase was not obtained or was not available for 
evaluation. Therefore, 606 patients, 317 with blunt trauma 
and 289 with penetrating trauma, formed the basis ofthis 
evaluation. With in the latter group were 14 patients with 
shotgun injuries, 106 patients with gunshot injuries, and 
169 patients with stab wounds. 
A positive lavage consisted of any one of the fol lowing 
criteria: 100,000 red blood cel ls/ml, 500 white blood 
cel ls/ml, or an amylase greater than two and one half 
times normal serum values. A negative lavage was 
defined as one that was not positive. Intra-abdominal 
injury was assessed as positive on the basis of subsequent 
laparotomy or postmortem evaluation and as negative if 
the patient required no laparotomy or on the basis of 
subsequent laparotomy or postmortem examination. By 
these criteria, the results of lavage were classified as 
true-positive (TP), false-positive (FP), true-negative (TN), 
or false-negative (FN). 
Amylase activity was determined by Enzymatic Amylase-
D.S. Reagent (Beckman Instruments, Inc, Microbics 
Operations; Carlsbad, CA 92208) (5). The upper l imit of 
normal serum values in our laboratory is 80 lU/L. During 
this study it was apparent that a lavage amylase greater 
than two and a half times normal serum values occurred 
infrequently and that using the value of 80 lU/L might 
enhance the sensitivity of this test wi thout significantly 
jeopardizing its specificity. The arbitrary boundary of 
normal and abnormal we refer to as the "cut -po in t . " 
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Results 
Positive lavage amylase 
Of the 606 patients evaluated, nine patients had a 
lavage amylase greater than normal serum values. An 
additional six patients had a lavage amylase between 50 
and 80 lU/L (Table I). All 15 patients had intra-abdominal 
injury conf i rmed by laparotomy (Table II). Of the nine 
patients whose lavage amylase was greater than normal 
serum values, four had hollow viscus injuries (colon, 2; 
stomach, 1; small bowel, 1); three had hollow viscus 
injury (stomach and colon, 1; duodenum, 1 ; small 
bowel , 1) combined with solid organ injuries (spleen, 1; 
liver, 1) or major vascular injury (internal iliac artery and 
vein,1); and two patients had solid organ injury ( l iver ,1; 
spleen and pancreas, 1). In only one patient was there 
isolated elevation of the lavage amylase, whereas in 
all others the elevation included the lavage red blood 
cell count, white blood cell count, or both. Similar pat-
terns were present in the six patients whose lavage amy-
lase was between 50 and 80 lU/L. In both groups of 
patients the serum amylase usually was less than the 
lavage amylase. 
Error rate 
The lavage amylase had an overall error rate of 16.5%. As 
indicated in Table I I I , this error rate was higher than the 
combinat ion of criteria used to designate a lavage as 
TABLE I 
Serum and Lavage Amylase Values for 15 Patients 
with Elevated Lavage Amylase 
Serum 
Pa t i en t RBC W B C A m y l a s e A m y l a s e 
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positive or negative because of the many false-negative 
amylase values. Furthermore, this rate cannot be explain-
ed by a possible bias due to missing amylase data. This 
high error rate was consistent in all categories of trauma. 
The lower error rate using mult iple criteria was superior 
whether or not amylase data were present. 
The error rate of the lavage amylase was examined by 
altering the dividing line ("cut-point") between positive 
and negative in order to determine whether a better 
cut-point would improve the value of the test. As indi-
cated in Table IV, the error rate is still high at any level. 
Discussion 
A peritoneal lavage amylase higher than normal serum 
values in this series was a reliable sign of intra-abdominal 
TABLE 11 
Data on 15 Patients with Elevated Lavage Amylase 
Lavage Injury 
Patient Amylase Mechanism 
Time 
Internal 
Abdomina l 
Injury Rx. 
1. 3,350 GSW 2 h r transverse co lon , 
cecum 
resect ion, i leostomy 
mucous fistula 
2. 625 GSW 1 hr spleen 
diaphragm 
stomach 
transverse co lon 
splenectomy 
repaired 
repaired 
exter ior ized 
- 1 3. 
\ 
426 stab 1 hr stomach repaired 
B 4. 22.3 Blunt 24 fir liver debr ided & drained 
" 5. 204 GSW 1 fir small bowel x4 
internal iliac a. 
internal iliac v. 
resected & anastomosis 
l igated 
ligated 
S 6. 
>. 
E 
173 GSW 3 h r sigmoid co lon resect ion, colostomy & 
mucous fistula 
< 7. 137 Blunt 4 hr spleen 
pancreas (tail) 
liver 
splenectomy 
resection & drained 
debr ided & drained 
8. 109 GSW 2 h r liver 
d u o d e n u m 
drained 
repaired cholangiogram 
9. 104 GSW 4 hr small bowel 
(mult ip le) resected & anastomosis 
10. 72 Blunt 61/2 hr j e j unum x l repaired 
68 GSW 4 hr small bowel x l repaired 
Bl2 . 
o 
66 stab 21/5 hr l iver 
pancreas(head) drained 
?13. 61 GSW 2i/< hr liver 
d iaphragm 
debr ided & drained 
repaired 
| l 4 . 58 Blunt 12 hr spleen splenectomy 
15. 56 Blunt 16 hr spleen 
liver 
splenectomy 
debr ided & drained 
CSW = gunshot w o u n d 
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TABLE ill 
Results of Peritoneal Lavage Based on Lavage Amylase On ly 
N TP FP TN FN Correct Incorrect Error Rate(%) 
TABLE IV 
Variations in Error Rate of Lavage Amylase 
Depending on Values of the Cut-point 
Entire Series 709 144 14 524 27 668 41 5.8 (41/709) 
Amylase 
Missing 103 60 5 36 2 96 7 6.8 (7/103) 
Amylase 
Present 606 84 9 488 25 572 34 5.6 (34/606) 
Amylase 
Evaluated 606 9 0 497 100 506 100 16.5 (100/606) 
TP = true positive; FP = false positive TN = true negative; FN = false 
negative 
injury. Four of the nine patients had injury to the spleen, 
pancreas, proximal small bowel , or duodenum, which 
might be expected to elevate the lavage amylase in some 
patients. Others have emphasized that an elevated la-
vage amylase indicates small bowel perforation rather 
than pancreatic injury (2,6). In this series, four patients 
had injuries to the stomach, colon, or both, suggesting 
that an elevated lavage amylase also may indicate hol low 
viscus injury in general. 
A(;ute pancreatitis on a nontraumatic basis could not be 
excluded in all patients, although it was not apparent 
clinically. Others have been unable to correlate hyper-
amylasemia with traumatic pancreatitis or small bowel 
injury, since these injuries can occur in patients with 
normal serum amylase, and an elevated amylase may 
occur in patients wi thout these injuries (7,8). Peritoneal 
lavage amylase has been reported to be higher and to 
persist longer than elevated serum amylase levels 
in patients with acute pancreatitis of nontraumatic et iol-
ogy (9). 
The attractiveness of this test was diminished by several 
findings in this series. First, a lavage amylase higher than 
normal serum values occurred in only 1.5% (9/606) of 
patients. Second, most lavage amylase values were at the 
lower end of normal serum values, and in that range they 
were not reliable in identifying or excluding intra-
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Cut Point N TP FP TN FN Correct Incorrect Error Rate (%) 
200 606 5 0 497 104 502 104 17 (104/606) 
80 606 9 0 497 100 506 100 16.5 (100/606) 
50 606 15 0 497 94 512 94 15.5 (94/606) 
30 606 20 2 495 89 515 91 14.5 (91/606) 
20 606 24 7 490 85 514 92 15.2 (92/606) 
10 606 34 18 479 75 513 95 15.7 (93/606) 
5 606 39 25 472 70 511 95 15.7 (95/606) 
0 606 69 188 309 40 378 228 37.6 (228/606) 
TP = true positive; FP = false positive; TN = true negative; FN = false 
negative 
abdominal injury. Third, whi le this lack of sensitivity 
could have been improved by altering the cut-point for 
positive lavage amylase, such a mathematical manipula-
t ion would have improved the error rate only slightly. 
Fourth, and most importantly, an elevated lavage amy-
lase was accompanied by an elevation of the lavage red 
blood cell or white blood cell count in most patients 
(8/9), as others have reported (2). 
The usefulness of peritoneal lavage amylase in this expe-
rience was marginal. Even when most reliable, i.e., when 
elevated or at high normal serum values, the desired 
information was available in the lavage red blood cell 
and white blood cell count in all but one patient (1/606). 
Consequently, we recommend that the measurement of 
amylase in the peritoneal lavage be discontinued as a 
routine procedure. 
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